Beat knee is defined as " a subcutaneous cellulitis or acute bursitis arising at or about the knee" in the First Schedule to the National Insurance (Industrial Injuries) (Prescribed Diseases) Regulations, 1948 . The cases considered in this paper all fell within this definition.
Our continued observation of many miners with beat knee who attended medical treatment centres at mines suggested that there were well-defined clinical patterns not described in the accepted broad classifications of previous writers (Collis and Llewellyn, 1924; Watkins, 1951; Atkins and Marks, 1952; Watkins and Hunt, 1954) .
With the object of confirming this suggestion, a systematic study was undertaken for 18 months in 1954-55 of cases of beat knee occurring in a large group of mines, mainly in the North Derbyshire coal fields, employing 17,899 men underground. A total of 899 cases of beat knee occurred in this period, and were included in the study; there was no selection. It was also felt that a detailed clinical study might throw more light on the relationship of beat knee to the working environment of the miner. The clinical findings in each case were recorded separately, with relevant personal and environmental data. The state registered nurses in charge of medical treatment centres were given intensive tuition in the recognition of the different clinical types of beat knee, and issued with a set ofphotographs illustrating each main type. Any case in which the classification was doubtful was examined and classified by a medical officer. After checking for completion, the records were transferred to Powers-Samas punched cards for statistical analysis.
The Knee in Coal-miners It is frequently impossible for the coal-miner to work standing, and in some places he must work lying down. He is often compelled to work in the kneeling position during the whole of his shift of seven hours because of the low height of the coalface. (1) The suprapatellar bursa extends upwards from the upper margin of the patella deep to the quadriceps.
(2) The prepatellar bursa lies mainly in front of the patella and its ligament. When it is distended with fluid this bursa can usually be distinguished without difficulty from the infrapatellar bursa which lies in front of the tibial tubercle and the tendon insertion. In the majority of cases the clinical differentiation can be made by the simple test of placing the finger immediately across and below the line of the lower border of the patella, thus defining the position of the distended bursa.
(3) There is also a deep infrapatellar bursa, small and of little importance, lying between the patellar tendon and the upper part of the tibial tubercle. When enlarged, it protrudes along the lateral margins of the patellar tendon. This is grouped clinically with infrapatellar bursitis as it is rarely seen alone.
Cellulitis. Relation to Environment The incidence of beat knee in our series varied widely between collieries, the lowest being 13-25 per 1,000 men underground, and the highest 105 4 per 1,000 men underground. This wide variation suggested that environmental differences might be important.
Occupation.-When the cases were classified by occupation it was found that 96 % occurred in coalface workers who represented only 54 % of the total underground labour force (Table 2) . Coal-getters comprised only 25 % of the total underground labour force, but contributed 57-1 % of the cases. Rippers and packers together comprised about the same number of faceworkers as coal-getters, yet they produced only 19-3 % of the cases compared with 57-1 % among coal-getters. This is presumably due to the fact that rippers and packers do not kneel as long as the coal-getters.
Coal-face Height.-The incidence of beat knee at the pits included in our study varied according to the height of the seam at the coal-face. We could find no inter-relationship between the occupation of the miner, his age, and the seam thickness. Table 3 indicate that the incidence of beat knee is related to seam height. They show the increased incidence of cases of beat knee in the thinner seams. Seventy-six per cent. of all cases in the series reviewed occurred in men working in heights less than 4 ft., while only 630% of the total man shifts were worked in these heights. The findings emphasize the importance of coal-face heights as an environmental factor in the causation of beat knee. The reason is the difficulty which the coal-face worker in low seams has in adopting, for working comfort, any other posture than kneeling.
Protective Equipment
The varieties of knee pads worn by faceworkers were of four main types: (a) Rubber-lined cup, (b) felt-lined pads, (c) bursa pads, (d) trouser pads. Eight hundred and twenty-one faceworkers in the cases under review during the period wore knee pads; 45 faceworkers did not. Rubber-lined cups and felt-lined pads were those most commonly used; (Table 6 ). The clinical type of beat knee influences the time lost. For example, a swollen infected bursa often takes longer to resolve than a localized cellulitis limited to the skin and subcutaneous tissues.
The age of the miner suffering from beat knee is of significance. Our results show ( Table 5 ) that in all the cases of beat knee studied, and in those among faceworkers only, the time loss sustained in shifts was greater at the higher ages. One explanation for this may be that for the older person the disability offers the opportunity for a needed rest, not previously acknowledged. We have sometimes found that when persons suffering from beat knee were absent for a long period, the causative factor was social in origin, such as " illness in the home ".
The treatment of beat knee is not described here, but we believe that the form of treatment is an important element in determining the amount of time lost. A definite regime was followed in the majority of cases treated in medical treatment centres at collieries (Fernandez, 1958) . The value of this regime was proved by the fact that while the average shift loss for all cases was 5-7 shifts, for those treated entirely at medical treatment centres at collieries it was only 2-1 shifts (Tables 5 and 6 ).
Discussion Collis and Llewellyn (1924) stressed the importance of the infective element in beat knee; Atkins and Marks (1952) believed systemic infection to be an important factor in the causation of beat knee. In our series, however, 70-3 % of the cases showed no evidence of infection. This may be due to the fact that the vast majority of men (94-4%) wore knee pads, and had bathing facilities at 15 of the 17 collieries reviewed. Thus, the majority of men had facilities for keeping the skin of the knees clean.
Collis and Llewellyn also reported the bursa " over the shin bone" to be most commonly affected, while we have found that the prepatellar bursa was the commonest, 44%, against only 22% of infrapatellar bursa cases among coal-face workers (Table 3) .
Our results show that the coal-face worker most frequently affected is the coal-getter, this group having three times as many cases as the next group, rippers and packers. The coal-filler moves far less on the coal-face than men in the other occupations, and this probably explains why he is more susceptible; his knees are subject to more continuous pressure than those of other coal-face workers.
When a miner kneels, the floor presses against the tibial tuberosity, yet the commonest affected bursa is the prepatellar, an area he does not kneel on; this may be due to redistribution of pressure due to knee pads.
We have seen many cases of enlarged bursa aspirated in the early phases, and in the majority of cases altered blood has been drawn off. We believe that the simple, painful bursitis of sudden onset is due to haemorrhage into the bursa, and that this occasionally becomes infected. Where there is no enlargement of the bursa but only infected skin, it is our view that the condition originates in abrasions of the skin which subsequently become infected. Painless enlargement of the bursae is sometimes seen. Such enlargements often persist for long periods, and we agree with Collis and Llewellyn's view that they are harmless. Chronic, painless bursal enlargements probably arise from persistence of an unresolved acute condition.
Summary
Eight hundred and ninety-nine cases of beat knee occurring in coal-miners at a large group of mines are reviewed. Definite clinical patterns were seen and 11 distinct clinical types are described. Simple bursitis was far more common than the infective condition. The clinical signs were determined by the relative extent of the bursitis element and the infective element. Pain was the dominant symptom.
Beat knee was commonest among young coal-face workers, especially the coal-getter.
Four types of knee pads were worn by coal-face workers at the collieries under review; they were ineffective in the prevention of beat knee.
An average of 5-7 shifts was lost per case; in those cases reporting at, and receiving treatment at, medical treatment centres, only 2 1 shifts were lost per case. In cases not reporting or treated at medical treatment centres, 15 shifts were lost per case. The recurrence rate of beat knee cases during the 18 months of our study was 10%. Coal-face height was the most important environmental factor in causation.
